THE CLAIMS 



The claims of the application are amended as follows: 

1. (Currently Amended) Stand-alone multiple gas analysis apparatus com- 
prising: an FT-IR gas analyzer, including a product case, an infrared radiation 
source, an interferometer , a gas sample cel l an infrared detector having an associ- 
ated preamplifier, and optics operativelv disposed for transmitting radiation be- 
tween said radiation source, said interferometer, said gas sample cell and said de- 
tecton said radiation source, said interferometer, said gas sample cell, said detector 
and preamplifier, and said optics all being enclosed within said FT-IR gas analyzer 
product case, said FT-IR gas analyzer additionally including a single gas inlet 
conduit connected to said gas sample cell for conducting gas to said gas cell from 
a location external to said product case and having at least a portion of its length 
enclosed within said product case, and a single gas outlet conduit connected to 
said gas sample cell for conducting gas from said gas sample cell to a location ex- 
ternal to said product case and having at least a portion of its length enclosed 
within said product case, said single gas inlet conduit said single gas outlet con- 
duit, and said gas sample cell cooperatively defining a gas flow path for gas to be 
analyzed ; and at least one senso r, enclosed within said FT-IR product case and in- 
tegrated into structure defining said gas flow path for contact by the gas to be ana- 
lyzed, said at least one sensor being constructed for the analysis of molecular oxy- 
gen and operatively connected to said gas sample c e ll of said FT - IR gas analyzer 
for generating an electrical signal representative of the concentration of molecular 
oxygen: said analysis apparatus being devoid of gas analysis means disposed ex- 
ternal to said FT-IR gas analyzer product case and operatively connected to said 
gas flow path for contact by the gas to be analyzed at least one atomic or homonu 
clear diatomic gaseous infrar e d - inactiv e component of a gas sampl e passing 
through, or contained within, said cell 
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2. (Canceled) 



3. (Original) The apparatus of Claim 1 wherein said FT-IR gas analyzer in- 
cludes electronic data processing means programmed to determine the presence of 
infrared-active molecules in the gas sample, said electronic data processing means 
being operatively connected to said at least one sensor for improving the accuracy 
of gas-concentration data, in the signal from said at least one sensor, by adjusting 
said data as necessary to account for such infrared-active molecules. 

4. (Currently Amended) The apparatus of Claim 1 additionally including a 
second sensor that is constructed for the analysis of molecular hydrogen and for 
generating an electrical signal representative of the concentration of molecular hy- 
drogen, said second sensor also being enclosed within said FT-IR product case and 
integrated into said structure defining said gas flow path for contact by the gas to 
be analyzed wher e in s aid gas e ous infrared inactive component to which said at 
least on e sensor is responsiv e is sel e cted from the group consisting of molecular 
oxygen, hydrogen, nitrog e n, ars e nic, lithium, chlorine, fluorin e , bromine and io 
din e , and atomic helium, neon, argon and laypton . 

5. (Currently Amended) The apparatus of Claim 1 wherein said at least one 
sensor comprises a porous ceramic element having electrical properties that vary 
in relation to the concentration of molecular oxygen th e infrar e d inactiv e compo 
nent in effective contact therewith. 

6. (Original) The apparatus of Claim 5 wherein said at least one sensor 
comprises a diffusion barrier of either the pinhole or Knudsen type. 

7. (Original) The apparatus of Claim 5 wherein said at least one sensor is a 
limiting current-type oxygen sensor. 
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8. (Original) The apparatus of Claim 7 wherein said at least one sensor has 
integral self-heating means, and wherein said porous ceramic element thereof 
comprises zirconia. 

9. (Currently Amended) The apparatus of Claim 4 ^ wherein said second at 
least one sensor is a hydrogen sensor of the type that exhibits a change in resis- 
tance in relation to the concentration of molecular hydrogen in effective contact 
therewith. 

10. (Original) The apparatus of Claim 9 wherein said at least one sensor 
comprises an array of nanotubes. 

11. (Original) The apparatus of Claim 10 wherein said nanotubes are of ti- 
tania fabrication, 

12. (Currently Amended) A method for the analysis of a mixed gas sample, 
comprising: 

passing a sample of a mixed gas along a gas flow path into or through the 
sample cell of an FT-IR gas analyzer, said mixed gas sample containing molecular 
oxygen and at least one infrared-active component and at l e ast one infrared 
inactive compon e nt ; 

measuring, by FT-IR analysis, the concentration of said at least one infra- 
red-active component in said mixed gas sample; and 

concurrently measuring the concentration of molecular oxygen said at least 
one infrar e d inactiv e component in said mixed gas sample by effecting contact of 
said sample with at least one sensor operatively connected to said sample cell and 
constructed for generating an electrical signal representative of the concentration 
of molecular oxygen; said FT-IR gas analyzer including a product case, an infra- 
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red radiation source, an interferometer, a gas cell an infrared detector having an 
associated preamplifier, and optics operatively disposed for transmitting radiation 
between said radiation source, said interferometer, said gas cell and said detector, 
said radiation source, said interferometer, said gas cell said detector and preampli- 
fier, and said optics all being enclosed within said FT-IR gas analyzer product 
case, said FT-IR gas analyzer additionally including a single gas inlet conduit 
connected to said gas cell for conducting gas to said gas cell from a location exter- 
nal to said product case and having at least a portion of its length enclosed within 
said product case, and a single gas outlet conduit connected to said gas cell for 
conducting gas fi"om said gas cell to a location extemal to said product case and 
having at least a portion of its length enclosed within said product case, said single 
gas inlet conduit, said single gas outlet conduit, and said gas cell cooperatively de- 
fining said gas fiow path for gas to be analyzed: and at least one sensor, enclosed 
within said FT-IR product case and integrated into structure defining said gas flow 
path for contact by the gas to be analyzed, said at least one sensor being con- 
structed for the analysis of molecular oxygen and for generating an electrical sig- 
nal representative of the concentration of molecular oxygen: said analysis appara- 
tus being devoid of gas analysis means disposed extemal to said FT-IR gas ana- 
lyzer product case and operatively connected to said gas flow path for contact by 
the gas to be analyzed: said at least on e infrared inactiv e compon e nt said sample 
of mixed gas being passed into contact with no gas analysis means upstream or 
downstream of said FT-IR gas analyzer along said gas flow path defined therein . 

13. (Canceled) 

14. (Original) The method of Claim 12 wherein said FT-IR gas analyzer 
includes electronic data processing means programmed to determine the presence 
of infrared-active molecules in said mixed gas sample, said electronic data proc- 
essing means being operatively connected to said at least one sensor for improving 
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the accuracy of gas-concentration data, in said signal from said at least one sensor, 
by adjusting said data as necessary to account for such infrared-active molecules. 

15. (Currently Amended) The method of Claim 12 wherein said FT-IR gas 
analyzer additionally includes a second sensor that is constructed for the analysis 
of molecular hydrogen and for generating an electrical siRnal representative of the 
concentration of molecular hydrogen, said second sensor also being enclosed 
within said FT-IR product case and integrated into said structure defining said gas 
flow path for contact by the gas to be analyzed said gaseous infrar e d inactive 
component to which said at l e ast on e sensor is r e sponsive is s e lected from th e 
group consisting of molecular oxygen, hydrogen, nitrogen, arsenic, lithium, chlo - 
rin e , fluorin e , bromin e and iodine, and atomic h e lium, n e on, argon and Icrypton . 

16. (Currently Amended) The method of Claim 12 wherein said at least 
one sensor comprises a porous ceramic element having electrical properties that 
vary in relation to the concentration of molecular oxygen s aid infrared inactive 
component in e ff e ctiv e contact th e r e with . 

17. (Original) The method of Claim 16 wherein said at least one sensor 
comprises a diffusion barrier of either the pinhole or Knudsen type. 

18. (Currently Amended) The method of Claim 16 wherein said at least 
one sensor is a limiting current-type oxygen senso r, and wherein the concentration 
of molecular oxyg e n in said mixed gas sampl e is measured in said m e thod . 

19. (Currently Amended) The method of Claim 18 wherein said at least 
one sensor has integral self-heating means, and wherein said porous ceramic ele- 
ment of said at least one sensor comprises zirconia. 
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20. (Currently Amended) The method of Claim 15 +6 wherein said at least 
one sensor has integral self-heating means, and wherein said second at l e ast one 
sensor is of the type that exhibits a change in resistance in relation to the concen- 
tration of molecular hydrogen in effective contact therewith, and wherein the con- 
centration of molecular hydrogen is measured in said method. 

21. (Currently Amended) The method of Claim 20 wherein said second at 
least one sensor comprises an array of nanotubes. 

22. (Original) The method of Claim 21 wherein nanotubes are of titania 
fabrication. 

23. (New) The method of Claim 12 wherein said sample of mixed gas is 
obtained from the exhaust gas of a combustion process. 

24. (New) A method for monitoring a combustion process, comprising: 
carrying out a combustion process which produces a mixed gas exhaust 

stream; 

obtaining samples from said mixed gas exhaust stream; 

passing said samples of mixed gas along a gas flow path through an FT-IR 
gas analyzer, said mixed gas samples containing molecular oxygen and at least 
one infrared-active component; 

measuring, by FT-IR analysis, the concentration of said at least one infra- 
red-active component in each of said mixed gas samples; and 

concurrently measuring the concentration of molecular oxygen in each of 
said mixed gas samples by effecting contact of said sample with at least one sensor 
constructed for generating an electrical signal representative of the concentration 
of molecular oxygen; said FT-IR gas analyzer including a product case, an infra- 
red radiation source, an interferometer, a gas cell, an infrared detector having an 



-7- 



associated preamplifier, and optics operatively disposed for transmitting radiation 
between said radiation source, said interferometer, said gas cell and said detector, 
said radiation source, said interferometer, said gas cell, said detector and preampli- 
fier, and said optics all being enclosed within said FT-IR gas analyzer product 
case, said FT-IR gas analyzer additionally including a single gas inlet conduit 
connected to said gas cell for conducting gas to said gas cell from said combustion 
process and having at least a portion of its length enclosed within said product 
case, and a single gas outlet conduit connected to said gas cell for conducting gas 
from said gas cell to a location external to said product case and having at least a 
portion of its length enclosed within said product case, said single gas inlet con- 
duit, said single gas outlet conduit, and said gas cell cooperatively defining said 
gas flow path for said samples of mixed gas and at least one sensor, enclosed 
within said FT-IR product case and integrated into structure defining said gas flow 
path for contact by said samples of mixed gas, said at least one sensor being con- 
structed for the analysis of molecular oxygen and for generating an electrical sig- 
nal representative of the concentration of molecular oxygen; said analysis appara- 
tus being devoid of gas analysis means disposed extemal to said FT-IR gas ana- 
lyzer product case and operatively connected to said gas flow path for contact by 
said samples of mixed gas; said samples of mixed gas being passed into contact 
with no gas analysis means upstream or downstream of said FT-IR gas analyzer 
along said gas flow path defined therein. 

25. (New) The method of Claim 24 wherein said FT-IR gas analyzer addi- 
tionally includes a second sensor that is constructed for the analysis of molecular 
hydrogen and for generating an electrical signal representative of the concentration 
of molecular hydrogen, said second sensor also being enclosed within said FT-IR 
product case and integrated into said structure defining said gas flow path for con- 
tact by said samples of mixed gas, and said method measuring the concentration of 
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molecular hydrogen concurrently with said measurements of said at least one in- 
frared-active component and said molecular oxgyen. 

26. The apparatus of Claim 8 wherein said at least one sensor is located 
downstream of said gas cell. 

27. The method of Claim 19 wherein said at least one sensor is located 
downstream of said gas celL 
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